Field experiments were carried out during the three successive growing seasons of 2015/2016, 2016/2017 and 2017/2018 in the Agricultural Research station at South Valley Research Station in Toshka Region. Inheritance of plant height, grain yield and its components was studied in three barley crosses, i.e., (I) Giza 126 x C.C.89, (II) Line1 x Giza 124 and Giza 124 x Giza 126. The six populations, i.e.; P 1 , P 2 , F 1 , F 2 , BC 1 and BC 2 for each of the three crosses were evaluated. The additive and dominance genetic estimates, as the type of gene effect, were significant for most studied traits in the three crosses. Also, significant estimates for one or more epistatic gene interactions were displayed for all studied traits in the three crosses except, 1000-kernel weight in the second cross, no. of spikes and grain yield per plant in the third cross. Highly significant positive heterosis over the mid-parent values were obtained for plant height and no. of kernels per spike in the three crosses, no. of spikes per plant; spike length and grain yield per plant in the first and second crosses. Highly significant positive heterosis over the better parent was obtained for plant height in the second and third crosses, grain yield per plant in the first cross and spike length in the second cross. Highly significant positive values for inbreeding depression were detected for plant height and spike length in the three crosses, no. of spikes per plant and grain yield in the first and second crosses and for no. of kernels per spike in the first and third crosses. High heritability values, in broad sense were obtained for plant height and 1000 -kernel weight. Moderate values were obtained for no. of spikes per plant, spike length and grain yield/plant. On the other hand, low to moderate heritability values in narrow sense were detected for all traits studied. Low to moderate values were obtained from the predicated genetic gain for all the studied traits in the three crosses. It could be concluded that, the best crosses showing advanced values of the mid-parent heterosis and predicted genetic advance from selection for grain yield and some of its components in this study were crosses 1and 2 .so, it can be used these crosses in breeding program to improve the barley crop.
INTRODUCTION
Barley is one of the main grain crops, ranking fourth in world. after maize, wheat and rice. Barley can be grown with less rainfall than any other cereal and makes possible human settlements at the barren limits of agriculture. The goal of most plant breeding programs is to increase crop productivity. Genetic improvement of crops can be considered as directed evaluation acting on the existing genetic variability in the germplasm. Improvement of grain yield can be done by direct selection on single plant basis in early generation or field plot basis in late generations. So the breeders need information about nature of gene action, heritability, inbreeding depression, heterosis and predicted genetic gain from selection (∆g) for yield and yield components.
The aim of the present work is to estimate the six genetic parameters; heterosis, inbreeding depression, heritability in broad and narrow sense, expected gain from selection and percentage of gain and five types of gene action according to Gamble's procedure (1962) for plant height, yield and its components in the three barley crosses, i.e. Giza 126 x C.C.89, Line 1 x Giza 124 and Giza 124 x Giza 126. The parents are derived from different regions and\ moreover the exotic group contains substantially high grain yield. Therefore, this study aimed also to determine the genetic advantages and discuss the breeding value of crosses between local and exotic barley varieties.
MATERIALS AND METHODS
This investigation was carried out during the three growing seasons of 2015/2016, 2016/2017 and 2017/2018 , at the Agricultural Research Station of the South Valley Research Station at Toshka district, Aswan, Egypt.
The genetic materials used in this study embodied four genetically diverse varieties and promising line of six rowed barley (Hordeum vulgare L.) (Table a) . The experimental populations used in this study were derived from three crosses among the parental materials. The original crosses namely (I) Giza 126 x C.C.89, (II) Line 1 x Giza 124 and Giza 124 x Giza 126, were developed in the growing season /2016 . In 2016 /2017 Data were collected as follows. 1) Plant height at maturity: Length in centimeters from the soil surface to the tip of the spike on the tallest culm (excluding owns). 2) Number of spikes per plant: determined by counting the fertile spikes per plant. 3) Spike length (cm) 4) Number of kernels per spike was determined as an average number of kernels from 10 main spikes.
5) 1000-kernel weight in grams. 6) Grain yield per plant in grams. The genetically parameters were: heterosis over the mid-and the better parents and inbreeding depression (l.D.%) according to Mather(1949) . Types of gene effects compatible with Gamble (1962) , heritability in broad and narrow senses according to Mather, (1949) and predicted genetic gain from selection (∆g) calculated according to Johanson el al. (1955) .
RESULTS AND DISCUSSION
The results obtained for analysis of the three crosses are shown in Tables 1and 2. Mean and variances of the six traits in the three crosses for the six populations are presented in Table 1 .
The results in Table 1 , showed that, all F 1 hybrids except either its respective smaller or better parent for all traits in the first and second crosses exceed 1000-kernel weight. Also, F1 plants were more than the F2, plants, pointing that inbreeding depression has been occurred. The variance of the F2 populations was higher than those parents, F1 and back crosses.
Gene effects, heterosis, inbreeding depression, predicted genetic advance and heritability in the three crosses for plant height, no. of spikes/plant and spike length are given in Table 2 and for no. of kernels per spike. 1000-kernel weight and grain yield/plant are given in Table 2 .
The estimates of additive gene effect (a) and dominance gene effect (d) are small for parameter (m) in the three crosses. However, the mean effects (m) for all traits studied in the three crosses reported highly significant which select the contribution due to the overall mean plus the locus effects and interactions of the fixed loci (Table 2) . Similar results were obtained by Bnejdi and Gazzah (2010) .
Estimates of parameter (d),effect of dominance gene are quite more in magnitude as compared with parameter (a), additive gene effects in most cases. The six parameters estimated that the effects of dominance gene were significant for most traits in the three crosses indicating the importance of dominance gene effects in inheritance of these traits. However, the relative magnitude of these effects to the mean effects suggests that they are of minor importance in the explanation of yield variation.
Significant estimates of the effects of the epistatic gene effects for one or more of the three types of epistasis were detected in the three crosses in most traits. The magnitude of the epistatic parameters relative to the mean effects is small. Generally, the magnitude of the total epistatic effects is larger than the magnitude of the additive effects. The magnitude and significance of the estimates of (aa), (ad) and (dd) explained that the epistatic gene effects are present and important in the basic genetic mechanism of yield inheritance in the barley populations studied in the first and the second crosses. These results also suggest that genetic models assuming negligible epistasis may be biased to a greater or lesser extent.
The dominance effect and dominance x dominance epistatic effect played major roles in the inheritance of plant height and grain yield per plant for the first and the second crosses and spike length for the second cross ( Table  2 ). Both of these effects are expected to increase the value of the F1 (Hayman, 1958) . Since both are positive, heterosis can be explained by both (d) and (dd), but their relative importance cannot be clearly defined by Chapman and McNeal, (1971) .
Heterosis over the mid-parents value in our investigation was presented in the three crosses for all traits except 1000 -kernel weight.
Highly significant positive heterosis values were obtained for plant height, and no. of kernels per spike in all the three crosses. While, no. of spikes per plant , spike length and grain yield per plant showed highly significant positive heterotic effect in the first and the second crosses.
These results could be an indication that a high yield is expected in F 1 hybrids than the mid-parents for grain yield and no. of spikes/plant in the first and the second crosses. The third cross was not promising for grain yield per plant and most of its component studied. On the other hand, the hybridization between varieties and or lines which have different genetic background, i.e. crosses no I and II (local x introduction) showed higher heterotic values when compared with cross no III (local x local). These results obtained were identical with those reported by ELShawy (2008), Khattab et al. (2010) and EL-Akhdar (2011) for no. of spikes/plant, spike length and grain yield per plant Khaled (2013) and Mohamed, (2014) Significant or highly significant positive heterotic effect was obtained for better parent of the plant height in the second and the third crosses, spike length in the second cross, no .of kernels per spike in the first and the third crosses and grain yield per plant in the first cross only.
Also, the obtained negative values of heterosis pointing that F1 seeds were lower than their parents. Negative values of heterosis were obtained in the second crosses for no-of kernels per spike and grain yield per plant and the third cross for 1000-kernel weight.
Regarding inbreeding depression highly significant positive values for both heterosis and inbreeding depression were associated with plant height, no of spikes per plant and grain yield per plant in the first and the second crosses, spike length in the second cross and no. of kernels per spike in the first and the third crosses. This is logical since because expression of heterosis in F1 will be followed by considerable reduction in the F 2 performance. On the other hand, negative values were detected for no. of spikes per plant and grain yield per plant in the third cross. Positive and significant values were obtained for plant height, spike length in the three crosses. While, positive and significant values were obtained for no. of kernels per spike and 1000-kernel weight in the two crosses. The high level of heterosis and inbreeding depression present in this study were an evidence of the relative importance of dominant gene effects in this material. These results are in agreement with those reported by EL-Sayed (2007), Mohamed (2014) and Mansour et al. (2015) .
Heritability is very important in any breeding program. It should be recognized as a first step before starting hence genetic advance through selection depends on the magnitude of heritability values of the trait under study.
The value of heritability in dictates whether progress in selection of plant personality is relatively easy or difficult in the breeding program.
Heritability in broad sense includes all types of genetic variances. It was estimated for the studied traits and the obtained values are presented in Table 2 .
In the present investigation, the estimates of heritability in broad sense were high for plant height and 1000-kernel weight in all crosses and no. of kernels per spike in one cross. Math result was obtained by EL-Sayed (2007) , EI-Shawy (2008) and Khaled (2013) 
